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Leading Edge
In This IssueNow, Where Did I Park My Ribosome?
PAGE 285
Using automated thin-sectioning electron microscopy, Terasaki et al. demonstrate that
stacked ER sheets in a secretory cell are connected by twisted membrane surfaces with
helical edges of left or right handedness, resembling a parking garage. A theoretical model
indicates that the configuration corresponds to a minimum of elastic energy of sheet edges
and surfaces. The parking garage structure allows the dense packing of ER sheets to
accommodate a maximum of membrane-bound ribosomes.
Histone Modifiers Get Cozy
PAGE 297
Tang et al. show that H3K4 trimethylation (H3K4me3) and H3 acetylation (H3ac) collaborate
in transcriptional activation via a direct interaction between the acetyltransferase p300 and the methyltransferase SET1C,
which leads to H3ac-dependent H3K4 trimethylation. In response to DNA damage, this interaction enhances H3K4 trimethy-
lation and transcription at p53 target genes such as p21/WAF1.
A miR Tet-a´-Tet
PAGE 311
Song et al. show that TET DNA demethylases suppress mammary gland tumorigenesis by regulating the expression of miR-
200 family miRNAs that, in turn, suppress the epithelial-mesenchymal transition. The TET enzymes themselves are regulated
by another miRNA, miR-22. Significantly, elevation of miR-22 expression in tumors is linked to poor clinical outcomes, sug-
gesting that miR-22 could serve as a biomarker for breast cancer metastasis.
Maintaining Synaptic Positions during Growth
PAGE 337
Synaptic contacts established during embryogenesis are maintained during growth. Shao et al. identify CIMA-1, a solute
carrier transporter required for maintenance of synaptic positions during postdevelopmental growth. CIMA-1 acts in
epidermal cells to antagonize FGF receptor-mediated control of epithelial-glia adhesion. This allows epidermal cells to
correctly position glia, which in turn positions synapses during growth. Epidermal-glia crosstalk is therefore vital for the pres-
ervation of embryonically derived circuit architecture during organismal growth.
Eye Spy a New Role for Autophagy
PAGE 365
The retinal pigment epithelium promotes retinal homeostasis by performing two critical processes: phagocytosis of old
photoreceptor outer segments (POS) and the retinoid visual cycle, which maintains the supply of chromophore for POS.
Kim et al. show that these two processes are linked by a noncanonical form of autophagy that facilitates phagosome
formation and POS degradation and aids in the recovery of retinoids for the visual cycle, defining a physiological role for
the autophagy machinery outside of macroautophagy.
Size Tagging of Microtubules
PAGE 377
A subset of microtubules in dividing cells is marked and assembled into dynamic structures at the cell’s midzone.
Subramanian et al. show that, during cell division, the microtubule-associated proteins PRC1 and kinesin-4 generate tags
at microtubule plus ends whose size increases linearly with microtubule length. The PRC1 structure shows an extended,
largely helix-based homodimer with distinct kinesin-4 andmicrotubule-binding sites. These
protein-protein interactions allow for length-dependent marking ofmicrotubules, whichmay
contribute to spindle organization during anaphase.
Locking In OR Gene Choice
PAGE 325
Among the very large number of olfactory receptor genes (OR) in mammals, only one is ex-
pressed per olfactory neuron. Lyons et al. uncover an epigenetic trap that locks in OR
choice. They show that the histone demethylase LSD1 is initially critical for unsilencing
and initiation of OR gene transcription. The newly expressed OR protein then induces
adenylyl cyclase III activity, which in turn leads to LSD1 downregulation to prevent the acti-
vation of additional OR alleles.Cell 154, July 18, 2013 ª2013 Elsevier Inc. 253
Axon Guidance: It’s All Relative
PAGE 351
How growth cones integrate adhesive signals from their environment to identify
their synaptic targets remains poorly understood. Schwabe et al. show in
Drosophila that two cadherins, N-cadherin and Flamingo, are redundantly
required to robustly direct photoreceptor axons to specific synaptic targets.
The relative—not absolute—levels of the two cadherins regulate adhesion
among growth cones, creating a network of interactions that polarizes each
growth cone toward its target before target interactions occur.New Extremes in Centering the Spindle
PAGE 391
To ensure symmetric division, cells must center mitotic chromosomes and
spindle, which defines the cleavage site. Kiyomitsu and Cheeseman uncover
two mechanisms that ensure spindle centering. An anaphase-specificcortical-anchoring mechanism for dynein pulls spindles toward the center. At a later stage, asymmetric plasma membrane
elongation at the pole closest to the uncentered chromosomes adjusts the cellular boundaries to establish a new cell center.A SereNADe to Healthy Aging
PAGE 430
Metabolic imbalances have been linked to the aging process, with levels of NAD+ decreasing as a function of age.
Mouchiroud et al. show that perturbations that increase systemic NAD+ result in an imbalance between mitochondrial
proteins encoded in the nucleus with those encoded in mitochondrial DNA. This mitonuclear imbalance leads to the SIR-
2.1-dependent activation of the mitochondrial unfolded protein response, as well as DAF-16/FOXO-dependent antioxidant
defenses, and ultimately results in extended lifespan in worms.CRISPR Way to Activate Mammalian Genes
PAGE 442
RNA-mediated targeting of the bacterial CRISPR nuclease system has been applied to genome editing at specificmammalian
loci. Now, Gilbert et al. demonstrate that a catalytically inactive CRISPR system, designated CRISPRi, can be used in
conjunction with fused effector domains to both repress and activate gene expression in yeast and human cells. The work
demonstrates the potential for adapting CRISPRi for multiple applications, including transcriptional control, chromatin modi-
fication, and regulatory element mapping in a broad range of eukaryotes.Prospecting Unknown Genes for Phenotypes Strikes Gold
PAGE 452White et al. present results of a high-throughput mouse knockout and pheno-
type screen. The resource includes more than 900 new mutant mouse lines;
phenotypic screening of a subset of these reveals unanticipated pleiotropies
and effects of haploinsufficiency, potential disease models, and functions for
unstudied genes. The study highlights the value of unbiased and broad-based
screening in uncovering new biological insights.Sentinel Systems Sense Sulfur Status
PAGE 403 and PAGE 416
Yeast cells sense changes in sulfur-containing amino acid levels and modulate
growth rates accordingly. Sutter et al. find that changes in methionine levels
(and its product, S-adenosylmethionine) regulate the methylation of the phos-
phatase PP2A, which in turn controls the activity of mTORC1 and of a protein
complex involved in sulfur-dependent autophagy. In a related study, Laxman
et al. show that tRNA thiolation is actively downregulated when sulfur amino
acids are limiting, leading to an overall reduction in translational capacity.Cell 154, July 18, 2013 ª2013 Elsevier Inc. 255
